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Abstract of JP2003140213 
PROBLEM TO BE SOLVED: To stabilize the 
optical characteristic of a higher harmonic 
wave converted and to be emitted when a 
basic wave emitted from a short wavelength 
laser light source using a semiconductor laser 
is converted into the higher harmonic wave by 
making the wave incident on a light 
wavelength conversion element. SOLUTION: 
A semiconductor laser light P1 is made 
incident on an optical waveguide 2 of the light 
wavelength conversion element 22 in which a 
polarization inversion region 3 and the optical 
waveguide 2 are formed on a LiTa03 
substrate and the wavelength is converted to 
obtain blue light. In this case, the driving 
current of the DBR part 40 of a DBR 
semiconductor laser 21a is varied and the 
oscillation wavelength of the semiconductor 
laser 21a is made to match with the phase 
matching wavelength of the light wavelength 
conversion element 22 and a generated higher 
harmonic wave P2 is adjusted to be kept 
constant. Thus, the wavelength of the 
semiconductor laser is kept constant and the 
operation is stable even when the ambient 
temperature varies. 
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«5JK(8JC*5*tS*K*«»*- : ?-2 2 a &RK0#SKfi 

[00 9 3] ^MfcJKtt^^RfiSE**^ 22c -Ctt. 
MgOtrK-^LfcL i Nb0 3 S«l a^UTflUE 
1 1 2 0tT^MlLT, 5>ffiSlE««3«r^fiR-r 
5 a £61^ 3t»«K2tUr, #«S«E«* 3 CQ7£j£ 

2<D_ticte, mmt— * i s&Mf&ztix^&o $x±.<n 
mj&&$rtz>yt&&m&m* 2 2 cn. iit-^ 1 5 

tf*S i D-Zf'*V>' h 2 0 a [Cttfa~fZ>£ OtefaZ-Cs S 
i V-zf^Vis Y 2 0 a (^±(:SI$ixt^5 8 
[0 0 9 4] ^frU-f 2 1 cd>bWlt$ttfcS*«e 
P 1 tt, 2 2c ICA^iC [§]#rte^ 1 

iP2 1 cCDfctiM® (ftS****?- 2 2 c^MFSlLXV> 

sfig®) knmw<Di&mt>*bhm*$L<o— UP 1 a^W 

^(OfiteS i 7 4^2* 2 8(CJ: 
2 2 cK««*tt*aS**P 

^ic^5«t9tc^^u-if 2 1 c <»mmm*wm- 
[0 0 9 5] H7tt, itmfti'—f 2 1 co^maftct 

[0 0 9 6] Jt7 4— K/^7^»^otl^^I-C 
^flcu- tf 2 1 c^Mflt, K'<y* 
RW£ifi*Lfc*™K tf2 lc©f$tl 

flci'— tf2 1 c<otfJ^tt, K* 5Ht;MI 
«cKI6Sl«a«[d$--&Ufci:#*c«/hi:/j:»), 7^ 
- hv< * ^ tr— * i&S £ L 

[0 0 9 7] El 6 td^i"^^ U— tf#2l3 0 0« 
-C, am»fleu— 0 s 2 1 cJ^feftMKMIHF-2 2ci:li 

-T-2 2 clcA#t£;h,5g*&P l<ofit*8B8dSfcSo u 



<n&o teJ?ab»g«P«rfir*.tf, 8 OmW^S^A^ii: 
;#^£^Ii&^£&^te4%^fc9 > ±3 0tM 

[0 0 9 8] £*±cDj;5l-> *2S«^ffi©SK*U— - !f 
0 0-eii, iffc»ft:u— If 2 1 c0jB«K*ttft£ 

ffc^-2 2 cOAW*B2<0«a*f4»Kt — ^ 1 5(£<fc9 

(3mW) aSftfcft*. tBttSiW&S/^Xte, -14 
OdB/Hztliftti£<, ^ffl^^M"CfcSo 

[0 0 9 9] ft**, 7^7^* 2 8(C^5^^W^^ 

3t*»BS2d^Wltdnfc«©S*«I^U 
[0 10 0] CLONIC, If 2 i c<z>igl&m 

*sji]»iWiJna«UTtr-^*Hiis^^*6 0 3t^^r- 
[0101] **»^IBlcd3*tSfi»«u-1f3fe»i. 

^ i (Dmmmmvm 1 utra u^sks ^-if 

[0 10 2] wCO^^U— 1f3t^l 0 OT'Ji, 
*fSBfi-Cife5 LiTa 0 3 g^ 1 
«R«E««3dS^$tiT^63fe»SKift*-?2 2a?: 

[0103] loon ie«pr 

^SiSSr^-raDBR¥^U— If 2 1 a £/f^T^S 0 
D B R#^(^ U~if 2 1 a &V*R<KM-T- 2 2a 

^U-if 2 1 a^bWtt^tbfcg^P 1 fi. 

^ i/y/2 4f^l^nf:i, ¥iM2 6^l 
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2 a CDfti£&g& 2 K At*® 1 0^bA^ttS o 
2 611 S*«P lo«*^«:9 0«lHME$-ti:. 

2 co^^r^] lc — g: £ -S: 5 # (c^A £ *lT v * a 0 
[0104] ftiS&BS 2 i:Aof:S« p l H 

P2H ffiMSl 2<fc9;&M£*l<5o 
[0105] ttfcfcft^S*) 

[0 10 6] jfclc DBR^U- If 2 1 a (CO^t 

[0 10 7] DBRf^L if 2 1 a *3t8R4 

2. {4+B»^4 1, *3<fctfDBR£fU 0(C^^HTV> 
5. #85^4 2. 4 1&U<4 0tt\ -t^-etb«ffi4 2 
a. 4 1a, 4 0 alz£*)m&\zMWVZZ> 0 &ftt&4 
2 Cli 4 2 a §rifT Itll^aAt 6 ^ <b tiS&M 
4 4ti>ftft-tZ> 0 aAiMiL#v«it^^ 
^frlx— if 2 1 aCOffj@CD^i'^®4 5tDBR^4 

[0 10 8] HMWfcU— if 2 1 a <E>D B RlfjS 4 O^ii 

B R&B 4 OSrBlO^^SPi ITW^itS^t^ 

[oio9] ^^(c^<Dmtc. ^mnm^4\\z.mM4 

l a^Uil^AtS^t^ ISlg?£;&£rigiBE#J 
l£. *2(D««^8g»i:LT*«g$*6ri:AS-Ct 
[0 1 10] 4$(C X *^JftJ^ffit?W:. DBR^40ia 

[0 111] ffiKS:Aixfe^-Ctt*«««i:ffitBS^ 

^imT^T, mmmm*kL,tet<^t-rz>» mm 

[0 112] XTry78 1 0"C\ DBRgfl 

mm&&t<ny7 7frb£>frZ>±olC^ DBRS540O 

^40a \zm.-rmmnm&mt'rz t . &mm&n. 



-arc*— k* * ^ l/^^ e>»k-r *tB«fi*5|t*B 

(^75/^8 2 0) % D B R pC 

4 o^nmrnzmfe-tz (^^78 3 0) <> 

[0 113] ^"ry^S 4 0*e, tt«1H«|ltt4 1 

om@4 i afc«-r««t*rggfl:3*s. WJW4 1 

ttttMmM l lc$H-@«ft£®3rrs (^7y/8 6 
•0) . 

[0 1 14] ^±^lc<fcoT, ft^XMttttiAftMt 

[oils] *«B*as*fM-a*, 2 

2a«i^I^f^6 0 r*blC*f LT, DBR^ 
^U-if 2 1 a05l|g»SS:«^T. Xtt*9S*3Rf 
2 2a (O^ft IfciTOffii^Ilc^S^^^^ 

[0 116] 1"#;b*>, JilST'Ift^Ufc^^^^Oi^ 

0 a&T*4 1 a— cOf^jnmSftSr^LT. WP2^ 

te&*mmi$itz>z.b&-T?$z> 9 
[0117] *mmi&mK inrf. m^o — 7 o^o® 

ffilcfcv^, SW«W^<ogEWiSr±2%JEilrt^«i^S- 

4 0mW(DA^l:^lt5%t*&5. 13 8(0^0 

oA*>±dS5«rratt0. 1 $ ^ 

o^Tt>, *«*tt<C<, Wfl«tttfj<D£»>Wt±2%E* 
ft LTV ^ Q 

[0 118] C©J;5*93£Lfc»m 3§^&^*f- 

§5DBR$U4 0^OiIM^t»jHi:^ L, 
^«vMfi[la*Jffl»g!J4 1 ^^)tfli«fip*p«:«gBSE®J»lcffiffl 

[0 1 19] /^*3. (gJ8Sr#MbTlft^Uyt±fBO-^ 



-9- 



m'i$m^<nmffi<o®m (^^8 4 0^8 6 0) <o 
ftfetn^ ^^m*\zm-rnm&fflM^xm&mt 

£r£C£iiT<5 Ury7 p 8 4 5M8 6 5) e rixfcj: 
ot, DBRS&4 0— cDm»ft^^^m^^^T. 
^Sco^M^fT^o fc*5, (31 0OteO*-r y^teE! 

[01201S1 0tc^-T-</u^a:^$r^^5^J^i 
;fr&tc*s^Tfc, KOTRffi^©*«i£2%&rtfc:fc$«> 

u—FWiMrt-a r t 6 <t t> 5 3&m h & 

S. 

[0121] mWkt-?*T&$Ll,X\i-9^ <Dii 

[0 12 2] a^H^<0^<h LTtt, J£v^fiffll£fc> 

[oi2 3] *ntm»-?i>* ««i/-f*wc«* 

2 2 d ^ LT\ L i T a 0 3 g*£ 1 

«rffl^T*»«K 2 Lfc3fc»«*S®&#*A8E* 
^2 2d^n e Alt® 1 0*>f>Ai*$n*:S* 

[oi2 4] z<Dm&ztizmmi&P2<Dmzj&&j££ 
it&tz*><Dm»ijmb it, xjftftKttiR-T-2 2d-cit 

2 d -Ctt. 9*«>MK#l«rfT 5 SB l <0#8^|E$W 3 
leAPxT, -€rtt<t OAtt® 1 O«c5Sv^ffi0fJ-, mm<DM 
^ TOM) »2 0fl»R©#^4E«*3 a. RXf 
mm<D^ (A2) »3<0^«8^<0»«Ste««3 b^s 

Sl*$i*£3a, 3b&t;3*JSl!ttbilT^S 0 ft&OBB 
tttt* AKA<A2T-^^ 0 

[0 12 5] $*>K, &KK4BWK3 a&tf 3 b(D±\Z 
It JsSv^S^SJ^JWSrWi-SBSfl&^l 7 a. l 7 
btf*n?frJ&f££thT\,^2> 0 Z<D®ffi&+l 7 a , 1 
7bft A&ffil O^P,AMlfcS^P l te&i&^i*: 

JcJ:oT-t*L^ixS*aS[*»e>as»$ixfcie59l«P2 aR 
t;p2bit iS«io^^rS3*trtsi5f^^^ 0 £<b 



IC, 1 ^Wl^^ffiClif >{ f ^ ^ 2 8 a & 2 

&P 2 a&l/P 2 b^^H?nAWt6J: 5lCEE£ft 

[0 1 2 6] HI 1 1 teflB^L-CVvfcl^as, ^(^u— 
iF^LTIt ^^«i*tt 5 D B R^i*|J U-f 

ft Xtt*Kft«-T-2 2 d^**KK2^A*t-r* 0 ft 
»KIS2JCAofcS*»P ltt* jaaJM*G>#«KIE»* 
3 a, 3 b&tf3-C^;h^;fxii5^£P 2 a , P2bW 
P2(C£&$*X5<, 

[01271012ft A^$HSS«^fiM 

1 mm-C£>9, r <DUft<DtiLte&'£'&& 
fi861nm, jB*3MMW: 1 nm-Cfc^ ^3 

£ttlmm-C*>9« ^OM«I^IIi8 6 2 n 
m. ^«(j:lnm^2» 0 * 1 <D^«K<E 

*«3 A5j|»lttlC^ $ilTV>5^(OS$ 149 mm-C 

HMIflteO. lnmm 
[0 12 8] 1f<D&mte&&ft&&frfcm* 

3tf^LTiSTO«P 2#38£U ttJftffil 2a>e>tn£t 

S<E««3adSS«UTSW«P2ad53S^-rS. fc£ 

*£3 b*SKJSl/rfiWfcP 2 b^^-f ^ o ^-etv<7) 
MtMLfcilll^P 2 a&tfP 2 bft InWte^l 
7 a&ai 7 b^lHliFf^^-Cx^^^^ 2 8 a&tf 2 8 

[0 12 9] DBR^U-f^f^im^ 

f>fr^28a At* 2 8b ^tt^m^ft (ta^m^ 

{£) ft\ mi 3 (a) {c^-To r. w-C, 7-<r^^28 
a^fl^ I . t^t 1 ^* 2 8 bOft^^r I I k^ti 

tf. ^wiitti^iii - i i t#5 e 

[0 1 3 0] Ell 3 (b) ICft ^l/- 1f^«& 

-To n^^tcfcfcoTft mmth* i - i i <o^sti 
^—fWvmmic&^zt&xzZo jittiftieft urn 

&5~~7 0\;<DmmX&W)-tZ>k. ± 1 %^f^<D 

[0 13 1] :o«t?i:, 

^^fiS¥S.o-P5>*-^$^r6r <b^-c#5o S^P 
1 frb&mt&P 2— O^^J^ft A*^17— ^6 0m 
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3 0 ZOftito, -tn-F*u»«S<E«*3, 3aM3b 

[0 13 2] ±IBOttWCtt, #0**** 
PUT, *««*«R^Ott««E^K*«r«{k$*T 

[0133] ^mmmm-vh. *f^astc^* 

tlS^I^Mi 1 22e<b UT, L i T a 0 3 S£ 1 
^2 2eMn o A#t®l oa>bAt*£*tfc&*: 
[0 13 4] ^<7)WM£H£^M£P 2<Daj;^£^£ 

v^o *<Dtz$>\c yt&M&&m* 2 2 e "CIS. ilStCO 

"9A^t®l 0«c5ftv^«9fic. JSJUKo®^ OTAl) * 
2 0Mffitt05MiK4Eai*3 a. &t*A»lG>JI^ (A 

2) m3comM&(ofrmfcmm®3 bAm&ztLX^ 
So -r**>%. n»i^jift5 3«flio»«s»H*3 

a. 3bRXf3&&tfbftX\,^Z> 0 «»§*>M«ra:, Al 
< A< A2-Cfc6o 

[0 13 5] JR2&t»B3 05>4iS«H*3 a 

*lti^s. S*8pi», ^rfijttJg^s oic«fco-c5> 

g&2 a&U<2 b^iloT^-r^g^^P 1ICS-3^T 
Mta^MP2a^t;P2bll ^lO^iCffi^j 

tf2 8 b&&l?btlX^X. *:<D&?\^\^X^\Vx£thtL 
i^H&P 2 aMP2 b^^HmAMt5«t Picgfi® 

[0 1 3 6] mi 4KMt|3^LTV^fclf\&S, ^a|f*:U— 
tt. ***3£»*^2 2 e<03feW«tt2tCA»-TS. ft 

w»K2«cAofc»*:agp 1 1*. mmwsDftmfcmm® 
3xmm&p 2izm&zinz> <i &&ztiitmm$LP 2 

I4. ^0**3fe«S»2S:e»U"C, ttiltffi 1 2 

[0137] -^r. sc»$ttrt-3Sofcs*»p i«u 

*!RlttJe^«5 0lCj:oT»«E**ftK2 a&U<2 b iC 



J»«&$n6. #<K3te£fl£K2 a 2 b&ii otilftt 
S&fc&Plte. ^tt-en<03feSSKfS 2 aRX/2 b <D5fc 
«&lcfifi:tt 2 3 C0#*fSte^& 3aM3 

b{Cj;oT^II3i&P 2 aMP2 blC«lft$ixa. 
[0 13 8]^2«^«»3a (AJWA 

»#OtitfB*&fcgtt8 6 1 nnu fcSHMBMBtt 1 n m 
XfcSo £fc, ff3dDj9)n«^«^|EC«3b (AM 
A 2) ^M^nT^5Sil^I$fi 1 mm-Cfe^ w 
<0€5^^>tt4a«E^«Stt8 6 2 n m, ttftHMHItt 1 n 
m-c$>6o KlonJHtt^«S«««3^»A 

8 6 1. 5nm, Sfi^WBttO. Inmtfe5 9 

[o i 3 9] ^(ommm^mmi^xm^tixoic. *m 

-*UO*ttf* *l«>^«R<E««3dSK^LTiB5W 

*P2«ftu mtt® i 2d»e>w«*$n5. ua»u 

»-f€fftfc, JB3 0AJW«^ffiR«««3 b^Ut 

KnttP 2 btfS|g£-r<5o -ttt-ejxo^-eis^ufc* 

WP2aMP2bll 7^7^^28a^28b 
Tf^fr^^2 8 a&U*2 8 bTiW^Wfl^^, 

it, mmm j %<Dmm&± 2%<D&m\z&£-£z>& ? 
wtonm\z±<>x&m$i&&fflw-rz>zt\z&Q, 

[0 14 0] m*&P l^P)»P2-«W 
A^!7-^6 0mW©^(C7%t^6«> &*5. 

*n^flio<t o tcttjitffi i 2 <od9tcn®i«im^«>A^3 
[oi4i] ±&<D&mxn. ¥Wfcu-iFtf>38«a* 

[0142] :«i — if ^217 oom 

*^S-C*>S L i T a 0 3 g|£ 1 <DrtfiBJCAJ««0» 
ffiS«5««3dS^$tuTV^5*«S3E«3R-?-2 2 f £ 
ffiv^ 0 ^ blc, *H«6^«lc*3^-6*«fiS6ift*l J ? L 2 
2fli, ctL*X<DH^^03t^^^coJ: pic 
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[0 14 3] KM is— ?%M7 OOlt ftSPT 

mttSDBR^U- If 2 1 f £#l*T^£. 
DBR^ffru—if 2 1 fAtfXSMWR7 2 2 f 

If 2 1 f frbmfttZtltimtt&P lfi, 1/^X2 

4 a -05Ff?#fc£ixfc«, Mf^f 2 2 f Id Alt 
® 1 0 75^AMi-5o 

[0144] JfifteaS**^ 2 2 f ICAofcS^ P 1 

i*. l co^ ^ ^r^o /c^^^g^ 3 xmm 

$I£ftS 0 no«t9(-bT, XttJtKlfeX-?- 2 2 f (Of^ 
So 

[0145] mmmm$L'rz>8i& mftm&m&) 

So 

[0 14 6] DBR^»*l/-f 2 1 f COPT 

[0 14 7] DBRf^U- tf 2 1 f te. %^4 2 
WDBR^4 0M#a>;ft,TPSo 3-£fl#4 2&tf 4 o 

#S„ »*ffl5 4 2l:fi4 2 a£^LTfI$ft£r&A-t-3 

5 ^DBRgJU OiCtmbtVTPSEflrte^ 3 tti*m 
[0 14 8] ¥^#U~»f 2 1 f ODBR&S4 0^CD& 

DBR»4 0£ft«-STSM&£ LtM$-frSdi:iS-e 

So 

[0 14 9] swKffirtKEfkfrifeico^TifcW 

-rs 0 

[01 50] If 7 00lt £#J&^/1^ 

TV^So U^b, fil^raiCjRoT0jKSu— !f3fe®7 0 
0£{£ffi-rsi:> B^Kfb*lcJ:9XttSKM»^2 2 
f o»filtt««^««*fc«t*»«cu-1f 2 l fco^ 

-fft^CSJ: rm^LT, DBR^ 

+F2 1 f G>36ffiRfi«r2E;t5w£T\ 



SHF-2 2 f oKikaoffiffifi'&ttSlc. if 2 

[0151] #S«C**^2 2 f d^Oi^ 

n&ttw p 2 & tr— wy^^2 7-e^u ^^o- 

i 2 8 -C^* LT*>& 

v\ roj: oteffitiLk-rtitt, ^jt? * 2 sictetfz 

[0 15 2] ft**. f^f^^28lt g!l 5i^£;tX 
SJipic, ffiltffil 2d»e>»e>n&KBI»tti^P2S:* 

&i^2 2 f <Dft&-?m&£tiitMm$L<o---nn. 

2 2 f 0>A£t® l o^e>^^W$iiSo ^ 
atMfrU"— !f 2 1 a & ^ttMHUR-^ 2 2 f <b OP^cd± 
ifrMT^-r^* 2 8$rga:©LT. B^2 2 f <OAI*® 1 

So 

[0 15 3] #**^ttfcj;*u** m^o-6 0t(O«S 

s 0 m*^bmm&^<o&&$hm* > 

3 0 0mWOA^lT0. 5%Tfe»?, ft^ 1 . 5 

if*^7 o owsnaj: 5^v^si<o*Kfiae 
^^2 2f«, 3tf^^r^>f ^ ^htmm^nz-zk 

[0 15 4] m 1 5 0^^W-1f*ai7 0 060 

fiS^tC&Vvr. DBR^»j*l/-f2 1 f$rRF»t 

So ^frWJCtt, J|»8 0 0MHz<Ot^y^ii^ 
ii4 0allTOf5o ZtllZX^X. g*SPlS>¥ 
^t7-10 0mWICMLt, ^r7— 2mWCO^^P 

2cOW^7M#P > tLSo 

[0155] %&&w&m*<Dmmtom*.m*fc<ns<y 

-Ctfc^Sco-e. ±IBOJ:5K:nMBfl:u— 1P2 1 fl: 
RF^tb^rtToTS^P 1 te^/v^nt UT«If 
»2 2 f lcA*r?-£w£lc<fc9, *o£&#W£rfi] 
t^-t*#So DBR^w- if 2 1 f W\ R 

[0 15 6] ^i/-f(DRFttlllW:, *XK 

mm(DX o\cs<;u?M<Dit&&m&m s ?'2 2 f s^^s 

* 2 2 r if 700 o^tciiffi-r 

s^<t h*imx&z> 0 
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[0 15 7] il GlZffi'fm&i&l'— *fft.m8 OOTt 

HBglllofittf i/-f *K7 o o fcttH^ot^s. -r 

DBR¥»#U- tf 2 1 g tmtf2 0*«A/-e 
^t^M^D y ^ 5 9 a ^EI^IltfcD, 

JjMMHHJWHF-2 2 g i:S$t2 0 £&A,T-*tfSrr 
att©fc*»:/ny* 5 9 b^SB^^ttT^So 
f*. *SttfcttX«T?-C#T^-C\ J?3f*0»l;ttfO. 5 
raraT$)6, Z.<D1Z#>, DBR^^U'-f 2 1 g^b 

[0 15 81 8<£>^ 1 CQ® 4 8 a te^Zf 

o^59aC^U ^2(Ol4 8bWPy^5 

Z>t. ^l©ffi48aMl2«48bH jSStSCl 

T^f&fE/S &7jk-tm&lZte^ l2(Ol4 8bliMUt 

1 (OE4 8 a fcl$B:/n >^59a ^Lt^tT^S^ 
iglflwU— If 2 1 gOt&JL M^2(Di4 8 bJC^^n 
^59 b^LT^lTV^Mf^^2 2gO 

[0 15 9] -^59a ^ 

3 o^^^sTcri^&Js st^-c^ffc^S^ 
8M:i-5. !f 2 i gcD^^^r 

^Jx.1^2. 6nm©«lT»k$*-5-i:^-C§, - 
ftjfcg***^ 2 gO&ttS^»fitt^x.«!2. 

^f+Trtt4. 6 n m^fil-eRISriaWt 5 - ds-et 
So [g| 1 5 IC^-T^^ If #aSE 7 0 0 tf)$?/&-m, 
;£#CDfl?fi££»tf2 0^tt^fxi^4 8<Dm— 

^ £ftj#P1- 5 r t aspifB ft S 0 
[0 16 0] DBR^U- tf 2 1 

2fcWt««8«fc*^2 2 g©tt*«E-&*«Olr^-f*t 

!f *WJc^*n5¥*ft: u—if 0«*S:^i-»f 

[den roi&fi/- toured:, #mMitmm 

£nT^Sft&^&3H^/B^£ 0 KNb0 3 lt, 8 
0 0 nm&<DmmWL&Z&TZ*mftl'—1?<D&i&\Ztt 



-C£Sd^ te<D#ft*awaLTt>«fcV\> 

[0162] u—ifatasi? 

te. $(5S:^t 6 D B »f 2 1 h^ffi 

^TV^o DB R^ffcU— If 2 1 hteA 1 -?T#fcl£ 
M2 0<O_htC@££;ft/r^-C. 4£«(*u— tf 2 1 hfrb 

[0163] ««»»iaofci*»p &*a»& 

So ^SHOBKI^IX LOfi$«r«|ofc^ 

iax, ***K<orttt-ejfii$ttfciB»«tt. warn 
[0 16 4] ^HJfe^-Ctt, «iM-SJ:5^ iMftfr 

[0 16 5] DBR^U- if 2 1 hlCOV^ 

[0 16 6] DBR^Ifrl/- if 2 1 hte, 3&5fcgff4 
2. DBR^40, RTfT>-7U4 7 lZftfrfhT\<^Z> 0 
*«»4 2, 4 0^4 7 1^ **L-€ r *L««4 2 a, 4 
0 a. #t*4 7 aK«fc !?3ftS:iCffiIJ»-e# S. 38ftSB4 2 
Mi4 2 a £:frLTmffit£&A-r*r EH4S4 

if 2 1 h(D&m(D^$fflm4 6 £DBR&54 0 
[0 16 7] if 2 1 h <£>D B RpB 4 0~*<D& 

^K^^ns&^a^ibSo ztvkmm-ttitx* 

D B R$f54 0$r^g*5T^<h [^XWfctSlt&ZbtfT* 

So 

[0 16 8] mftU4 2t'MU^«:> T>^4 7 

h«^lil4 5K*tSS£t=«— 7^ 
^{CctoT, — £B8®4 5(C*3»1-SS#t§rO. 01%£ 

^t/h$<t§r<b^-ct5o :til:<tot, ffl^ 
[oi6 9] #»K»tt-ea. if 2 1 

hO^®(O^^Bg®4 6 £DBRSB4 0^^)Sttffi<t 

5 0 MmlcK)l$iXti3D, Ktf)fflRStt:0. 7n 

mC/jlotV^, ^CO^^(C, 0. 7nmO®Il^-C 
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^*Ulc3|fi|6ejl-»««:©J»-e#6. D B R£B4 

101701 B18^ ^ter^lDi^- Kcor^ 

[0 1 7 1 ] ^«5ffl2 0TCK:tofcS#ifcg3»»*-© 
<. ^(Ofca&MteEIl 80^77^6, ^-rtT^gD 

J* 2 0 0 MmgrFtCiSjti-*^ lv\ ^e>{- 

fl ^rt^r^fD^100/i mgTl^tttlfl & 

[0 17 2] fc*5, — Jttlc, =**fcr^SDas*g<fc* 

[0173] mz> mm®m*&j£<t3>mz^T$Lm 
[0174] mmmm&mt'rzb. yt&mm&m+cD 
mm\c&\,^x tmm^. dbrw#u- if 2 1 hcoss 

[0 17 5] 3fe«fi«*5»^^?>©ii5W«ita 

[0 17 6] #J;tH m^4 0 a^<n%)Mm%t&4 0 m 
A^ltKfb^^d^. ««K5»M^.MT«ll0. 6nm£ 

&<Dmucmm-t z>^t t>*x$ s 0 

[0 17 7] £7c, ^ffcftlCH *&Sri 5 l 5 — 4 5°C<D 

[0 17 81H1 9t;m *nteii©sif i^- if# 

MWJiLT, DBRSB4 0C0±lcm^4 0 a 
fiJcbT^^^«5^^^ri-6DBR^0:W— if 2 1 j <D 



^ct@4 2 aiClt^$:^UT^-if^^C$it 
5££fclC. fS^4 2 a^<0^tl^(Dfi^^b^i±e 

£$42*5, m^4 2 a^OmSft^lC^r t<C5»3fe«IB 

-6 1f*otti^ u^/utt. 7^4 7CD_L(ClS!ttb 
*Lfc®14 7 a^oPnAoH^l:OEl^i-J:oXiIIS$n 

[0 17 9] Ell 7*>S^ttEll 9 tC^-f*^ 

?Ktt02|£|»*V— 1f©«ri£|d*5V^-C. DBR^40^ 

($i o^nite^tt) «s^cos&i o^ii 
[0180] zcDmfo&is—fytmi 0 00m 

^3fe*feft 6 L i T a 0 3 g« 2 2 tf>^® JCj3 

[0181] u-^%m 1 00011 tt€^T3E« 

lfi^SBT?tt, %ttftKih*?-2 2 kottjft® l 2KSM 

So 

[0182] D B R^*|# U— tf 2 1 k 
^) Wll:@^$ntt^, ap»#^— if 2 1 k^bf±J 
£t£ftfcg:fc&P 1 H uyX2 5aT*W^$n^c 
*«M«* : f L 2 2 kfcAWffil 0^£>A&h?-S e 

[0183] 22k l:AotS*& P 1 

P 2l£^&£;h,* e £<bK:. -£<D«IOK<l^i:< L(0^ 
»«8P2tt, tHMcS l 2 J:»?^lt^ttSo 

[0 18 4] ^tC, DBR^^U-if 2 1 k tCO^T 

[0 18 51 DBR^U- if 2 1 kfl %^|fC4 2 
0(C5>^ixTV>^ e #^4 2W4 0 
l*> ^*x^nm^4 2 aM4 0 atcJ:»9^i:tc0J|D-C 
# £o 4 2 42a^ UTTO$rj^At^ 
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*o 

10 18 6] if 2 1 k<D#J®cD— t§fj®4 5 

#5 812, 8 0 0 nm^(0^^tt«5S^^li^ 
9 8%5LfrfZ>*K 4 0 0 nmMMtt5liW 

[0 18 7] ^^U— if 2 1 kODB Rg&4 0 ^CD& 

So 

[0 18 8] *H«^tto«*"Ctt, si** 

58^DBR^4 0«>HS*Sitffit<O|ll]<oraK-e*>5^r 
ir^-fgDttl lmml«^tio^ K<£> 
P^RiteO. OlnmlC/ioT^. ~<D£?{zm*r— K 

2 kOf^ftg^fflStt* 0. 2nmffc5, 
[0 18 9] **jl!S^*JC*5»t53fe«S*«5R^2 2 k 

8«rXMK4mK-7-2 2 k<DHj2rWcgm-CV>So £*t 

«^oK*fc»LT«»lc^57— *r<tffl-eft5. b*> 
U SW5 8I1 ttftASSUK^ 2 kOAWl:S 
ttsr^fc-e^So 

[0190] ±mxm>w L^HMi^J; 3 tr, 

JHE«UR-?»2 2 k©fr»K*aMHB3»#Wffu— 1f 2 l 
k©**-KWIIHJ:0J£tt;htf, i«Si»«»«cW^*tt 
So r©jfi*, El 2 1 ^ILTUiKt^o 
[0 1 9 1 ] 0 2 l tt, H 6 **!^— ifolfc*— K&jfctt 

A&tf B^tebTi/>S$§^£^bT^So rc02^0 

[0192] Z<D£5\Z % 

UtolK*- KWPHJ: 9 JK< -TSlcte. 

a^#j-e&So JfcS^te. ^tiOT^Mi: LT, yt& 
its::*-?, «S<o«F«««r»o*K«SC»i(f^*s|im 



-e#s 0 

[oi9 3] ±&<Dt&w\c^tLi%T\,^iz*m&i<'-- tf-e 

##*bv\» rftte, ^<£><fc 5fc«BKJ:oX\ 

smamcAtt-rs if #<D«**4>fc < -r 6 w t & 
[0194] u-^ftamyt^xy* ^z'&z&x, IB 

<bDBRgfl— fartXm&t&tltzX'— ifftf*. DBRgJStf) 

So 

[0 19 5] DBRttXkHlHfCiSv^ 

»*^fcA*M-*tfH^ *S!fi«jfcttjKi9 0 

D B RftcflJwSffid^^SMftX^fiiit t tt, 

-if 3taS*3: £ Ay ifiijM bfc < 45, 
[0 19 6] ¥»*U-lF&WtefcB«***Sr 

S <fc o ftgEglc^S £ £ bi/\ 
[0 19 7] ^«l*u-if^W:«»of|ffiSr 
tS:ttS;&^as&>Stf>T% mmi£&ffi'tZ>Em&7'< J rtf 

mm&*m{*^—if<D±m£mm£tiz±5 i--rs - £ 

as#£bv\, 

[0 19 8] XMffiftlKFtr, 

^Mi^swc 5 «/^E^Ea-r s 

£i"So *<D*5fcft«*&fcCfc#U:W:* SWi:3fe« 
GfeSWKK) ±<Dffl\zs i0 2 R/i^lci5 

[0199] /^jo, ^±«>ttiM-ctt. &»tex#n*h 

bTb i Ta0 3 *}tfiL i Nb0 3 ^^TV^d\ Z 
KTP (KTiOPOj , KNb0 3 , * 
fcJiMgO. Nb, Nd^if^K-^lfcL iTa0 3 

i Nb03, feSV>^, L i T a 0 3 £ L i N b 0 3 
t&m&X&ZL i Nb (1 - x) Ta x 0 3 (O^X^l) 
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io2oo] nmfcmjjw— ^^^<o^^ 

[0 20 1] 

ir»IBS*S:^i>e:Swt«cj:oT. ffi 
WciSWKttJ**>3ej£fl:«:fT 5:t S* 
[0 2 0 2] *»§BoS»;gw-lF#«fcJ:fr 

[0 2 0 3] £*>|C, MKOtfttAU— tf^taitCiix 

Kffi#tsrna-e#-5o im-f^vyrnxm <db 
tSc^jcwse u-cft»ki-« rtwts. 

[0 2 0 4] 1ftc**W*«««IJ<5 

[0 2 0 5] *«W«>**«***^KJ:*tRf. 
y h £3c3£K#S r t So 

mi] *&w<o&i<ow&mmz.&wzmwi&u-v 
[02] *mwvmi<DnmMmiz3oi?z>¥mm — ■ v 

[i3] ^fflKi:ie5Pj|»W^i:ia^Sr^i-^77-c*> 

So 

[04] *»W^JB2 0Sllfe^tB«c*5^afi«eu— T 

[ins] (a) - (d) te, m4<Dm^i — -fytniz. 

So 

[06] *36W<OfB3©Hi6^tc*5lt6«[«eSW'— tP 

cod b RSpcD«g®im^i:^»g t (omm^-r^y y 

[Hi 0] *»WO»4 0HtfiJ^J8lc*5t^. ttMflEM 
[011] *»WOSB5<z>*jSfi^«lc*>^S®K«u- 



£>So 

[012] 01 KO*»fi2e»*T-Jc*5rt*A^$ttS 

[0 13] (a) fi. «^0^5 0HIfI<Dl^ 

(b) f±, *<Dk2?<Dmmmxz7F-ryyy-?$> 

So 

[014] ^w^aeonjfi^iiicfe^sfiStSu- 

<£>S 0 

[015] *»W<0»7 0HJfiJ^lftlC*5^SSKe^— 

[016] *mw<Dms<DnMwm\z&tt&m$i&\<'— 

[017] 9 0*i^ifC*5tt5fi»fi I/- 

So 

[018] m%i&m®M {*wr-<&) kw 

fi£ * coii^ £r^f ^ 9 ^ -C So 
[0 19] *»WO*9©HIS^W-*3»tS««*^- 

■CfcSo 

[0 2 0] #B^<Off!l OOHJfe^ttlCJSJtSlSSS^ 
— f #2£Offifig Sr^-f 8r®0-?fc So 

[021] &*-vmmtmffifo<nft&m&mk<nm% 

[02 2] ^5fe©fi&«u--1f*:iiS[^«*Sr^»fffi0 
-CfeSo 

[0 2 3] (a) ft, ^©^Se^SEift^O^S:^ 
•f-^0-Cfct9. (b) «U (a) ^23B-23B 
(d*5tj-S^f®0T*foSo 

[024] (a) ikx* (b) #&«m#mcj;6 

[flF^OlftW] 

1,10 1 L i T a 0 3 gt£ 

la MgO K — >^L i N b 0 3 ^|£ 

2 , 2a, 2b. 102 

3 , 3a. 3b. 103 &&&&&& 

4.104 &&m&imw 

6 a Tali 

1 0 Aitt® 

1 2 tfclM® 
14 Si O z m 

1 5 MWkt—f 
17a, 17b Ie]#t*&^ 

20. 120 m& 

2 0 a Si t^[)yh 
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2 1a 

1 k 

2 1c 
2 2a 
2 g. 
2 4. 
2 5. 
2 6 

2 7 
2 8, 
4 0 
4 1 
4 2 



, 21b, 21 2 1 g, 2 1 h, 2 1 j , 
»*^9y^Sltl (DBR) ¥»#U—if 

7 7 ^y "O -Si^tt I- if 

, 22 b, 22c, 22 d, 22 e, 22f, 
2 2 k, 12 2#R«SBfc3R j y- 
12 4 =i y ^ U-VX 
12 5 7*— 1^>-X 

2 8a, 28b 7*47^9 9 
DBRgfS 



40a, 41a, 42a, 47a 
4 3 Elftto^ 
4 4 

4 5, 4 6 ~*#§fffi 
4 7 T^T^i 

4 8 s<jl"?=.m* 

5 8 

5 9a, 59b Sftzfu 

1 0 0, 2 00, 3 0 0, 7 0 0, 8 0 0, 1 00 

5000 mm&is— 

1 2 1 ^5»#U— if 

PI, P 1 a 
P2, P 2 a, P2b 



ll§Il] 



112] 



24 I 25 10 22o 
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[112] 



[El 1 3) 



[mi 4i 





as(«J4«) 



[119] 



[122 4 ] 



46^ 



42o 43 Y 470 45 

□ n 



40 47 



[@2 0] 



40a 



43-0_JZLJZL 



«0 44 



25a 



40 * 42 
21k 



« u A 
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PI 
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22k 




(b) 
102- 



f t t —101 
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(a) 
131- 

132 
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33 
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58 



12 
1000 




132o 



131a 



S?5 



*KJOTmm±^pmioo6#ia ^r^§ 

<72)fg^# ADS ft 

*IRJ&PWm*^PWl006#» t&Ttg^ 



F^ — 2K002 AB12 BA03 CA02 CA03 DA06 
EA11 EA22 EA30 EB1 1 EB15 
FA26 FA27 GA04 GA05 HA20 
5F073 AA61 AA62 AA65 AA83 AA89 
AB15 AB23 AB25 EA03 EA04 
FA13 FA16 FA25 GA12 GA13 
GA22 
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